Morphological diversity of GABAergic and cholinergic interneurons in the striatal dorsolateral and ventromedial regions of rats.
The striatum plays a fundamental role in sensorimotor and cognitive functions of the body, and different sub-regions control different physiological functions. The striatal interneurons play important roles in the striatal function, yet their specific functions are not clearly elucidated so far. The present study aimed to investigate the morphological properties of the GABAergic interneurons expressing neuropeptide Y (NPY), calretinin (Cr), and parvalbumin (Parv) as well as the cholinergic interneurons expressing choline acetyltransferase (ChAT) in the striatal dorsolateral (DL) and ventromedial (VM) regions of rats using immunohistochemistry and Western blot. The present results showed that the somatic size of Cr+ was the smallest, while ChAT+ was the largest among the four types of interneurons. There was no regional difference in neuronal somatic size of all types of interneurons. Cr+ and Parv+ neurons were differentially distributed in the striatum. Moreover, Parv+ had the longest primary dendrites in the DL region, while NPY+ had the longest ones in the VM region of striatum. But there was regional difference in the length of primary dendrites of Parv. The numbers of primary dendrites of Parv+ were the largest in both DL and VM regions of striatum. Both Cr+ and Parv+ primary dendrites displayed regional difference in the striatum. Western blot further confirmed the regional differences in the protein expression level of Cr and Parv. Hence, the present study indicates that GABAergic and cholinergic interneurons might be involved in different physiological functions based on their morphological and distributional diversity in different regions of the rat striatum.